Coronary artery surgery is associated with different forms of atherogenic lipoprotein modifications.
Increasing evidence shows that thrombogenicity and atherogenicity of lipoproteins are related to modifications involving oxidative, enzymatic, or physical alterations of these molecules. Findings on lipid peroxidation associated with cardiopulmonary bypass are conflicting, and the possible other forms of atherogenic lipid modification are unknown. The various forms of lipoprotein modifications including lipid peroxidation, desialylation, and leukocytic elastase activity after coronary artery bypass graft operations are examined. In patients undergoing coronary artery bypass graft operations, plasma total lipid hydroperoxides (n = 102), plasma leukocytic elastase activity (n = 125), free radical formation (n = 30), low-density lipoprotein oxidation, and sialic acid content before operation and at 2, 24, 48, and 72 hours after cardiopulmonary bypass and 3 months after operation were measured. Preoperative plasma lipid peroxide concentration (2.2 micromol/L) increased after cardiopulmonary bypass (peak, 7.5 micromol/L; p<0.001) and remained significantly elevated at 3 months after surgery (4.2 micromol/L; p<0.01). There was a significant correlation between increased free radical generation and lipid peroxide levels in blood at all postoperative intervals. Low-density lipoprotein separated from plasma samples showed increased oxidation 48 hours after bypass. Sialic acid content of low-density lipoprotein was significantly reduced 48 hours after bypass. Plasma elastase activity increased significantly at all postoperative intervals. Coronary artery bypass graft operation is associated with generation of sustained blood levels of modified lipoproteins. These thrombogenic and atherogenic particles may play an important role in hemostatic and arteriosclerotic complications of coronary artery bypass graft operations.